This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




FIG. 1 j 



o 
o 



\ 



CM 
OO 



O 

CO 



O- 

o 
o 

tn 

LU 
CO 



CNJ ! 
TO 

D 









o 






01 


CD 




\— 






-z. 




o 


o 






o 







cn 
10 



1 T 

8 .8 



7^ 



Csl 
LO 



ZE CD 
<C CD 

Ll. CC 
CD 



o 
oo 



<: 
o 
o 



'CD 

o 

I 

CD 



o 




o 


s 






LU 







lo 



CO 



co n= 

LU O 

o 

o o 
cn — 



CO 



o 



7 

LO 



LO 



o 



or 

LU 
CD 

cd 



o 
to 

LO 



cd 












o 


CN 








3= 






I— i 








Q_ 




»— 1 



7 




CO 



O 



z. 

Q 

QC 

o 

CD 



GO 



QQ 

CO 



or 



or 



o 
o 



O -r 

O Lx- 

CD 



CO 
Q 



SSSS 7 

o oo cr> <■— oi 

^ — - CD CD CO * — — 



CO 



CD 
CD 



o 



O 

LO 



o 

CM 
CD 




\ 



rO 



o 

CO 



iiiMiiiiiinnnm] 



CD 
LO 



CM 
LO 



z 



LU O CO 



TO 
LO 













PU 


CJ> 




o 







LU LU 



CJ> 



LO 



en 

LU 

o 
o 



o 






o 










CNJ 










K— 1 





o 
oo 



Q o 

h- CO 
O CO I 

zuo 

ID O 
U- o o 

f= — 
— ' Q_ 



- I CO 



O 

LO 



00 



O 




r^ 7 

LO CO 



CO 



102 



IMAGING 
MODULE 



IMAGE 
SENSOR 



IMAGE SENSOR 
CIRCUIT 



ILLUMINATION 



51a 



/10,10a 
-32 

-134 
-16/18 

•159a 



IMAGING 
MODULE 



IMAGE 
SENSOR 



IMAGE SENSOR 
CIRCUIT 



ILLUMINATION 



1520) 



140- 



L 



161 



159b- 



MULTIPLEXER 



■155 



FPGA 



r 



156 



CONTROL 
REGISTER 



171 



170- 



5T 



FRAME 
GRABBER 



/-10,10b 
-32 

-134 
■16/18 



-151b 



■140,148 



CPU 



^-140,141 



-180 



13t 



TRIGGER 



150 



140,142- 



H 



RAM 



ROM 



140,143 



FlG.2c 



10,10a 



Z 



10,10b 



Z 



10,10c 




(140),141 



Z 



10,10d 



FPGA 



7> 




z 



IMAGING 




IMAGING 




IMAGING 




IMAGING 


MODULE 


• • • 


MODULE 


• • • 


MODULE 


• • • • 


MODULE 



-140,162 



^1 



150 




140,143 



y 



10-1 



/ 



104 



2D 
IMAGING 
MODULE 



159a 



TRIGGER 



1Z t 



10-2 



IT 151 J 



r 



152 



FRAME 
GRABBER 



18 



ILLUMINATION 



1 1 



CPU 



13t 



"^1 40, 148 
"^140,141 

~7 



167 



32 i 



i i i i i ' i i m 



-153 
154 

156 



- FPGA 



i. 



-155 



A/D 



180 



M40.1 



M59b " C-, 
64 



36 



1Z 



r 



150 



FIG.2e 




140 



,142^ 



140 




FlG.2j 



164 



^1 64c 






IMAGE 
SENSOR/ 
ILLUMINATION 




CLK 










CONTROL 
BLOCK 




FRAME 
GRABBER 









■164k 



-164f 



10-1, 10a 



10-1, 10b- 



152a 
140,165 



FlG.2f 




^105 



^-1590 
140,166 




140,142 




140,143 



LED 
CONTROL 
SIGNAL 



168- 



EXPOSURE PERIOD, EXPOSURE PERIOD, P 2 EXPOSURE PERIOD, P 3 

START OF I START OF I START OF 

/-FRAME \ /-FRAME \ ✓-FRAME 



END OF 
FRAME 




START 
OF EXPOSURE 



V 

END OF 
FRAME START 
OF EXPOSURE 




END OF 
FRAME START 
OF EXPOSURE 




FIG.2g 



10a- 
10b- 
TOc- 

iod- 



1 62m- 



162f- 



10a 10b 10c 10d 10a 10b 10c 10d 

AAA 



<> <> <> <> 



MULTIPLEXER 



'FRAME 
GRABBER 



CONTROL 
REGISTER 



0 



FIG>2h 



175 



-162 



•162c 



150 



10b 10b 10a10b10c1pd 10c 10c .-162 



FRAME 
GRABBER 



10a 



FRAME 




GRABBER 





n it 



FRAME 
GRABBER 



CONTROL 
REGISTER 



I 





FRAME 




GRABBER 



162c 



TV 



•162f 



10d 
10d 



It 



179 



150 



FIG.2i 




CAPTURE FIRST FRAME BY 
ACTUATION OF IMAGE SENSOR 
AND ILLUMINATION < LIGHT SOURCES 
OF FIRST IMAGING MODULE 



-404 



SUBJECT FIRST FRAMED 
TO DECODE ATTEMPT 



-.406 




CAPTURE. SECOND FRAME BY 
ACTUATION OF IMAGE SENSOR ; - 
AND ILLUMINATION LIGHT SOURCES 
OF. SECOND IMAGING MODULE 



-410 



SUBJECT SECOND FRAME 
TO DECODE ATTEMPT 



-412 




414 



FlG.4a 



YES 



OUTPUT DECODED-OUT 
DATA MESSAGE 



-416 



C END ) 



C START ) 




CAPTURE FIRST FRAME BY ACTUATION 
OF IMAGE SENSOR AND ILLUMINATION 
LIGHT SOURCES OF FIRST IMAGING MODULE 

I 



422 



SUBJECT FIRST FRAME OF 
IMAGE DATA TO DECODE ATTEMPT 



424 




CAPTURE SECOND FRAME OF IMAGE DATA 
BY ACTUATION OF IMAGE SENSOR OF FIRST 
IMAGING MODULE AND ILLUMINATION LIGHT 
SOURCES OF SECOND IMAGING MODULE 



428 



SUBJECT SECOND FRAME 
TO DECODE ATTEMPT 



YES 




430 



432 FIG.4b 



CAPTURE THIRD FRAME OF IMAGE DATA 
BY ACTUATION OF IMAGE SENSOR OF FIRST 
IMAGING MODULE AND ILLUMINATION LIGHT 
SOURCES OF THIRD IMAGING MODULE 



-434 



SUBJECT THIRD FRAME 
TO DECODE ATTEMPT 



NO 




r 



435 



'SUCCESSFUL 
DECODE 

9 

Tyes 



436 



OUTPUT DECODED OUT MESSAGEK ^ 



438 



( END ) 



C START ) 




CAPTURE FIRST AND SECOND FRAME 

OF IMAGE DATA BY ACTUATION OF 
FIRST AND SECOND IMAGING MODULES 

* 

448 



446 



SUBJECT FIRST FRAME 
TO DECODE ATTEMPT 



YES 




450 



SUBJECT SECOND FRAME 
TO DECODE ATTEMPT 



YES 




452 



454 



FIG.4c 



COMBINE FIRST FRAME WITH 
SECOND FRAME TO YIELD THIRD 
IMAGE REPRESENTATION 



I 



456 



SUBJECT THIRD IMAGE REPRESENTATION 
TO DECODE ATTEMPT 



/v 




458 



460 



OUTPUT DECODED 
OUT MESSAGE 



-462 



C END ) 



^610 j-614 ^612 



FIG.4d 



i mil ieiiib ■ ■■■ 

iniini 


i 

i 


IIIIIIUIIIIIIIl 


! 

i 


llillllllllllll 


619- 








-621 

^630 


iiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



£652 £656 ,-654 



FIG.4e 



Hllllllllllllll 


III 


lllllilllllllllll IIIIIIIIII 


1 

1 


Hill! Ill nil 


659- 




V 7 




-661 

,-670 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



